not only in the cryptorchid testis but also in the scrotal one, and were regarded as underlying processes of sterility in the case of unilateral cryptorchidism . In experimental unilateral cryptorchidism in dogs, histologically demon strable spermatogenesis was suppressed in both cryptorchid and scrotal testes. Oxygen consumption and respiratory quotient of the organs were enhanced, while the activity of succinic dehydrogenase was lowered. These histological and biochemical findings were more or less normalized after reposition of the cryptorchid testis into the scrotum. It was concluded that suppressed spermatogenesis in the contralateral scrotal testis in unilateral cryptorchidism was induced in some way by the degenerative changes in the cryptorchid testis.
It is well known that sterility is frequently observed in cases of cryptorchidism. MacCollum1 stated that only 21 out of 69 patients with unilat eral undescended testicles had children, and spermatozoon counts studied on 54 of these 69 cases revealed subnormal values, except in 3 cases with high counts, 50 per cent of the subnormal counts being below 50,000,000 per cubic centimeter.
The degenerative changes which occur in the cryptorchid testis have been noted by many workers and are believed to be a cause of male sterility in bilateral cryptorchidism. But the cause of sterility which occurs in a large number of unilateral cryptorchid men remains still unknown.
We accidentally experienced a case of 23-year-old male with acquired unilateral cryptorchid testis which had been brought about by herniotomy at eleven years of age. No history was confirmed on abnormal position of the testis before the operation, nor was any past history of serious diseases, injury or opera tion. Urinary excretion of 17-KS, 17-OHCS and estrogen was within the Mature male dogs were used. The right testis of these animals was operatively elevated up to the iliacal level. Biopsies of both testes were performed before the operation as controls (Fig. 3) . Particular care was taken that the efferent ducts were not obstructed and the testicular arteries were not injured at the operation.
The operated animals were divided into the following two groups. 
1)
Histological observations a) Group 1 Three weeks after the operation, the germinal cells were remarkably reduced and the Sertoli cells were prominent in the unilateral cryptorchid testis. The basement membrane was slightly thickened in some seminiferous tubules. There was an increase in relative numbers of fibroblast-like cells and young Leydig cells (Fig. 4) .
In the contralateral scrotal testis, many immature spermatogonia were present, but mature or normally appearing sperms were seen only in a few tubules. There was an increase in relative numbers of fibroblast-like cells, but the change in Leydig cells was not significant (Fig. 5) .
Three months after the operation, the testis on the operated side was smaller than the one on the opposite side. Spermatogenesis had completely ceased. The germinal cells were almost lost and the Sertoli cells were prominent (Fig. 6) .
In contralateral scrotal testis, degeneration of the tubules was more distinctly noticeable and the germinal cells were reduced remarkably. Thickening of the basement membrane and changes in the interstitial tissue were not so remarkable (Fig. 7.) . b) Group 2 Three weeks after the operation, the histological changes were similar to those seen in Group 1. The amount of germinal cells on the operated side had considerably decreased and only the Sertoli cells were recognized in some seminiferous tubules. Thickening of the basement membrane and an increase in numbers of fibroblast-like cells in the interstitial tissue were recognized (Fig . 8) .
In the contralateral scrotal testis, spermatogenesis was found to be depressed or stopped completely in many tubules. But an increase of the Leydig cells was not recognized (Fig. 9) .
Three months after reposition of the cryptorchid testis into the scrotum , there were regeneration and restoration of structures in the tubules on the operated side. The basement membrane reduced its thickness. But mature sperms in the tubules were not yet present and the increase of fibroblast-like cells in the interstitial tissue were still recognized (Fig. 10) .
The contralateral scrotal testis resumed spermatogenesis of which rate was, however, far below normal. There was no remarkable change in the interstitial tissue (Fig. 11) .
2) Biochemical observations
The results of biochemical investigations are summarized in Table 1 .
Three weeks after the operation, the cryptorchid testis in unilateral cryptorchidism demonstrated a significant increase in both Qo2 (O2 consump tion) and Qco2 (CO2 production), especially in Qco2. Moreover, the value of R.Q.
(respiratory quotient) showed a very marked increase. While SDH (succinic dehydrogenase) and LDH (lactic dehydrogenase) activities were strikingly suppressed. SDH/LDH (the ratio of SDH and LDH) showed a significant increase.
In the contralateral scrotal testis, there was a striking increase in QO2, QCO2( and R.Q. The SDH and LDH activities were distinctly lower than normal, but the ratio SDH/LDH showed an increase.
Three months after the operation, the values of QO2 of the contralateral scrotal testis decreased and QCO2 increased slightly. R.Q. showed a marked increase. The SDH and LDH activities were still decreased, but these values gradually returned to the normal level. Mancini et al.12 reported that the majority of cryptorchid testes showed a decrease in the content of glycogen and lipids, and exhibited perinuclear basophilia of the various types of spermatogonial cells, as well as diminished cytoplasmic enzyme activity, but no obvious differences among the cryptorchid, contralateral and normal organs were observed with regard to cytological and cytochemical characteristics of the Leydig cells and stromal connective tissue.
QO2 of the testicular tissue rises, as shown on the cryptorchid testis by Tepperman et al. 13 They suggested that the altered ratio of germinal epithelium to the Leidig cells was reponsible for the changes in QO2.
In the present experiments, QO2 and QCO2 of the tissues of both cryptorchid and contralateral scrotal testes increased three weeks after the operation, but in the contralateral scrotal testis these values gradually returned to the normal level three months after the operation. Both SDH and LDH activities of the contralateral scrotal testis as well as the cryptorchid testis were remarkably decreased three weeks after the operation. But these values recovered gradually.
The degenerative changes which occur in the testis in experimental cryptor chidism have been demonstrated by many workers and it is generally accepted that, if the condition is maintained for a sufficiently long time, the great majority of germ cells are lost, and that reposition of the organ into the scrotum does not result in a recovery of the normal spermatogenesis. However, Clegg9 found that in adult rats with experimental bilateral cryptorchidism limited regenerative changes occurred during the 4th and 5th weeks of operation. Nelson14 stated that experimental cryptorchidism maintained for 28 days in rats was followed by recovery of spermatogenesis in 40 to 100 days after reposition of the testes into the scrotum. In our investigation, experimental cryptorchidism maintained for 3 weeks in dogs was followed by recovery of spermatogenesis in 3 months after reposition of the testis into the scrotum. Furthermore, it was interesting that recovery of spermatogenesis in contralateral scrotal testis was observed after reposition of the undescended testis to the scrotum.
As mentioned above, some workers recognized compensatory changes in the scrotal testis of experimental unilateral cryptorchidism. On the contrary, in our clinical and experimental investigations, degenerative changes rather than compensatory hyperplasia of the germinal cells in the contralateral scrotal testis of unilateral cryptorchidism were recognized. We suppose such degenerative changes in the contralateral scrotal testis as well as in the undescended testis might be a cause of sterility in unilateral cryptorchidism. We believe that these degen erative changes of contralateral scrotal testis are induced by the degeneration of cryptorchid testis, because the degenerative changes of contralateral scrotal testis recover after reposition of the cryptorchid testis into the scrotum. Note absence of germinal epithelium and thickening of basement mem brane. H-E stain, x 100. Fig. 9 . Biopsy specimen of the contralateral scrotal testis from the same dog as shown in Fig. 8 .
Note depression or cessation of spermatogenesis in some tubules.
H-E stain, x 100. Fig. 10 . Section of the cryptorchid testis from the same dog as shown inFig. 8 three months after reposition.
Note regeneration and restoration of structures in tubules. H-E stain, x 100. Fig. 11 . Section of the contralateral scrotal testis from the same dog as shown in Fig.  8 three months after reposition. Spermatogenesis is resumed, but its rate is below normal.
H-E stain, x 100.
